12/21/2004 16:31 FAX 6125732005 



DICKE.BILLIG&CZAJA P. A. 



IS)004 



AMENDMENT AFTER FINAL REJECTION UNDER 37 C-F,R § 1J16 

Applicant Joseph G. Mardnkiewicz 

Serial No.: 09/738,467 

Filing Dale: December 15, 2000 

Docket: K315.106.101 

Tide: BRUSHLESS MACHINE CONTROL 

Amendments to the Claims: 

This listing of claims replaces all prior versions, and listings, of claims in the applicadon: 

Listing of Claims: 
1.-3. (Cancelled) 

4. (Currently Amended) A hni. s hl e n3 e l e ctrical switched reluctance drive system 
comprising: 

a bniGhloGfl Qlootrica l s witched reluctance machine having comprising a rotor, a stator 
having at least one pair of salient stator pQles_ and at least one phase windin g, the winding being 
wound around each[ ixile of the stator pole pair, the winding being arranged to establish flux in a 
magnetic circuit in the machine; 

means for determining flux-causing voltage across the or oaoh p hase winding and 
producing a feedback signal representing the flux-causing voltage; and 

a flux controUer having an input signal representing the demanded output of the machine, 
which controller is responsive to the input signal and the feedbaclc signal to jroduce control 
signals for acmating switch means to control the flux in the at least on e-phase winding. 
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AMENDMENT AFTER FINAL REJECTION UNDER 37 C-F Jl § 1.116 

Applicant Joseph G. Marcinkiewicz 
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Tide: BRUSHLBSS MACHINE CONTROL 

5. (Previously Presented) A system as claimed in claim 4 in which the means for 
determining the flux-causing voJtage include transducer means operably coupled with the or each 
phase winding. 

6. (Original) A system as claimed in claim 5 in which the transducer means includes a 
search coiL 

7. (Original) A system as claimed in claim 4 in which the means for determining the flux- 
causing voltage is part of a flux estimator including means for deriving a flux signal proportional 
to the flux in the or each phase winding from the feedback signal, 

8. (Original) A system as claimed in claim 7 in which the means for determining the flux- 
causing voltage includes a voltage model of the machine for producing the feedback signal. 

9. (Original) A system as claimed in claim 8 in which the voltage model includes a thermal 
model of the or each phase winding, 

10. (Original) A system as claimed in claim 7 in which the means for deriving the flux signal 
includes an integrator arranged to integrate the feedback signal to produce the flux signal. 
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1 1. (Original) A system as claimed in claim 9, in which the estimator includes means for 
resetting the integrator at a point of substantially zero phase currenl in the cycle of the or each 
phase of the machine. 

12. (Original) A system as claimed in claim 7 in which the means for deriving the flux signal 
includes a low-pass filter arranged to filter the feedback signal to produce the flux signal, 

13- (Original) A system as claimed in claim 7 in which the estimator includes a current 
model of the machine arranged to receive signals representing phase current and rotor position 
and being operable to produce a flux estimate for the or each phase winding therefrom. 

14. (Original) A system a^ claimed in claim 13 in which the current model includes an 
algebraic estimate of the flux in the or each phase winding based on inputs of phase current and 
rotor position, 

15. (Original) A system as claimed in claim 13 in which the estimator includes comparator 
means for producing a current model error signal from the flux estimate and the feedback signal, 
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16. (Original) A system as claimed in claim 13 in which the current model is an inverse 
current model, including an algebraic estimate of the current in the or each phase winding based 
on inputs of rotor position and estimated phase flux. 

17. (Original) A system as claimed in claim 16 in which the estimator includes comparator 
means for producing an inverse current model error signal from the current estimate and 
monitored current in the or each phase winding. 

18. (Original) A system as claimed in claim 13 in which the means for determining the flux- 
causing voltage includes a voltage model of the machine for producing the feedback signal, 
further in which the estimator further includes means for summing output of the voltage model 
and differentiated ou^ut of the current model to produce the feedback signal. 

19. (Original) A system as claimed in claim 13 in which the estimator further includes a 
current model controller arranged to apply a control law function to current model output, 

20. (Original) A system as claimed in claim 19 in which the current model controller has a 
response to machine speed such that a current model output signal is increasingly attenuated with 
increasing machine speed above a predetermined machine speed. 
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2L (Cancelled) 

22. (OriginaJ) A system as claimed in claim 4 in which the input signal represents a flux 
demand, the flux controller further including a comparator for comparing determined flux with 
demanded flux to produce the control signals. 

23, -24. (Cancelled) 
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